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Engineering Performance Standards
Hudson River PCBs Superfund Site
Volume 2: Technical Basis of the Performance Standard for
Dredging Resuspension

1.0  Technical Background and Approach

This section provides a brief summary of the standard for reference throughout this
volume of the text (subsection 1.1), identifies the basis for the standard as specified in the
ROD, (subsection 1.2), defines terms used in this volume (subsection 1.3); identifies
additional contaminants (subsection 1.4); discusses remedial design considerations
(subsection 1.5); and provides an overview of case studies applicable to the approach
(subsection 1.6) that are presented in detail in Volume 5 - Appendix.

1.1 Summary Statement of the Standard

A brief summary of the Resuspension Standard is included in this volume for
convenience. A thorough statement of this standard is provided in Volume 1. In the
formulation of the performance standard, several action levels were established so that
remediation-related problems can be quickly identified and corrected before criteria are
exceeded that would require temporarily halting the dredging operations. The
resuspension criteria include Total PCB concentration, Total and Tri+ PCB' load, and
suspended solids concentration thresholds. These criteria are defined in Table 1-1.

The Resuspension Standard includes criteria for both PCBs and suspended solids for both
near-field and far-field conditions, which are defined as follows:

e Near-field conditions are those within a few hundred meters of the remedial
operation. Only suspended solids criteria are applicable to the near-field stations.

e Far-field conditions are those at specific, permanent monitoring locations that are
located at least one mile downstream of the remedial operation. Both PCBs and
suspended solids criteria are applicable to the far-field stations.

Figures 1-1 and 1-2 depict the location of the near-field and far-field monitoring stations.

Compliance with the resuspension criteria is tested through monitoring. Tables 1-2, 1-3
and 1-4 contain the compliance monitoring requirements for this program. In addition to
compliance monitoring, there are sampling requirements in the form of special studies to
gather information that can be used to further refine elements of the standard. These
studies include:

! Total PCBs refers to the sum of all measurable PCB congeners in a sample, while Tri+ PCBs refers to the
sum of PCB congeners containing three or more chlorine atoms.
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* Near-field PCB Release Mechanism (Dissolved vs. Particulate)
* Development of a Semi-Quantitative Relationship between TSS and a Surrogate
Real-Time M easurement

= Development of Far-Field Real-Time Suspended Solids Surrogate Measure
* Non-Target, Downstream Area Contamination

Implementation of the monitoring program is specified in Section 4, as are the required
engineering contingencies in the event of exceedance of the resuspension criteria.

1.2 Record of Decision

As part of USEPA’s responsibilities during the remedial design for the Hudson River
PCBs site, the agency will develop an engineering performance standard that addresses
the release and downstream transport of PCBs due to dredging operations. As specified in
the Hudson River ROD (USEPA, 2002a):

Performance standards will address (but may not be limited to) resuspension rates
during dredging... These performance standards will be enforceable, and based
on objective environmental and scientific criteria. The standards will promote
accountability and ensure that the cleanup meets the human health and
environmental protection objectives of the ROD. (ROD, page 88)

This standard is to be applied during the Phase 1 dredging effort and revised as necessary
at the end of Phase 1 to reflect knowledge gained from the first year of dredging
activities, as stated in the ROD:

...The information and experience gained during the first phase of dredging
will be used to evaluate and determine compliance with the performance
standards. Further, the data gathered will enable EPA to determine if
adjustments are needed to operations in the succeeding phase of dredging, or
if performance standards need to be reevaluated. (ROD § 13.1, page 97)

The need for a performance standard concerning the release and downstream transport of
PCBs was recognized in the ROD:

...Although precautions to minimize resuspension will be taken, it is likely
that there will be a localized temporary increase in suspended PCB
concentrations in the water column and possibly in fish PCB body burdens.
(ROD 8§ 11.5, page 85)

This Resuspension Standard provides criteria to minimize the release of PCBs that are
consistent with the rates of release anticipated in the ROD, while at the same time
facilitating the remova of PCB-contaminated sediments from the river bottom. Like the
residual and productivity performance standards, the ultimate goal of this standard isto:
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...ensure that dredging operations are performed in the most efficacious
manner, consistent with the environmental and public heath goas of the
project. (ROD 8§ 11.5, page 85)

The ROD dso identifies several applicable or relevant and appropriate requirements
(ARARS), and recognizes the need to conform to these federal and state requirements for
water quality. These guidelines were considered, to the extent appropriate.

1.3 Definitions

Dredging is fundamentally a subaqueous earthmoving action. Just as ground-based
earthmoving operations generate dust, dredging generates sediment particles that are
released into the water column. Further, just as air currents spread dust from a
construction site, ambient water currents transport resuspended sediments downstream.
Resuspended sediments with particul ate-associated PCBs increase water column PCB
concentration, just as contaminated dust particles contribute to the total concentration of
airborne contaminants.

In order to clearly describe the PCB release and downstream transport related to
dredging, the following terms have been defined relative to the operation and distance
downstream:

* Resuspension production rate. Dredging-related disturbances suspend PCB-
bearing sediments in the water column. The rate at which this occurs is the
resuspension production rate.

* Resuspension release rate. Since most of the sediments to be remediated in the
Upper Hudson are fine sands, a significant fraction and often the magjority of the
small amount of material that escapes the dredge will settle in the immediate
vicinity of the dredge. Materials that remain in the water column are then
transported away by river currents. The rate of sediment transport in the
immediate vicinity of the dredge is defined as the resuspension release rate.

* Dissolved-phase PCBs. As suspended solids are transported away from the
dredge, they will continue to settle, at the same time releasing a portion of their
PCB burden into the water column, where the PCB is no longer bound to a solid
particle. PCBs located within the water column but not bound to a solid particle
are defined as dissol ved-phase PCBs (smaller than 0.7 microns).

» Particulate PCBs. As suspended solids are transported away from the dredge,
they will continue to settle, while at the same time PCBs bound to the solid
particles will be released into the water column. PCBs that are not released into
the water column and continue to be bound with the suspended solids are defined
as particulate PCBs.
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Most of this settling takes place within a few hundred yards of the dredge. Given
the extensive area of remediation in the Upper Hudson and its focus on
depositional areas, it is expected that much of the material settling in the vicinity
of the dredge will be collected during subsequent dredging passes.

* Resuspension export rate. Beyond roughly one mile, further PCB removal from
the water column by particle settling becomes small, and most of the PCBsin the
water column are likely to travel long distances before being removed or captured
by baseline geochemical processes such as volatilization or aerobic degradation.
The rate at which PCBs are transported beyond one mile is defined as the
resuspension export rate. It is this rate of PCB loss, with its potential for
downstream impacts, that is the focus of the resuspension discussion in the ROD.

+ PCB loss due to resuspension. For the | pcB loss due to resuspension
purposes of this performance standard, PCB | requires both disturbance and
loss due to resuspension, as stated in the downstream transport of PCBs
ROD, is defined as the resuspension export | from the source.
rate just described. The standard addresses the
net export of PCBs resulting from any activity related to the remova of PCB-
contaminated sediments from the river bottom. This definition includes PCB
export resulting from the dredging operation itself and from dredging-related boat
movements, materials handling, and other activities. This definition requires both
the disturbance and the downstream transport of PCBs from the source.

An important point is that the standard does | the Resuspension Standard
not directly address the resuspension release | does not regulate resuspension
rate or the resuspension production rate. | within engineered control
These rates are considered only indirectly to barriers, except for unacceptable
the extent that they produce an export of | downstream export.

PCBs beyond a distance of one mile
downstream of dredging activity. Similarly, The standard does not regulate
resuspension within engineered control barriers (e.g., silt curtains), other than the
extent to which resuspension within the barriers results in unacceptable export of
PCBs downstream.

* Net export of PCBs to the Lower Hudson. The net export of PCBs to the Lower
Hudson is defined as the PCB resuspension export rate at the Waterford-Lock 1
Station, i.e., the load of PCBs at this location that is attributable to dredging-
related activities. The Waterford-Lock 1 station was selected because it is
downstream of the target areas identified in the feasibility study (FS) (USEPA,
2000b) but upstream of the Mohawk River, which was shown to be a minor but
measurable source of PCBs to the Lower Hudson River (USEPA, 1997). The
Federal Dam, which is the lower boundary of the Upper River, was not chosen
because this location is downstream of the Mohawk River.
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It is important to note that resuspension of sediments also results from other natural
processes (e.g., bioturbation and high-flow events) and anthropogenic processes (e.g., the
movement and actions of other vessels in the river). For instance, sediments are
resuspended by propeller action during recreational boating activities or commercial
shipping. Resuspension and any ensuing PCB export by these processes are accounted for
by use of the baseline monitoring water column PCB concentrations in the development
of the action levels.

In recognition of the nature of PCB release via resuspension, the Resuspension Standard
addresses two areas with respect to dredging, the near-field area and the far-field area.

* Near-field area The near-field area is defined as ) —

the region in the immediate vicinity of the | 'Near-field area: the region in the
. . . . immediate vicinity of the

remedial operation, nomlnally extending from dredging, from 100 ft upstream
100 feet (ft) upstream to 1 mile downstream of to 1 mile downstream of the
the remedia operation. This area represents the | operation.
region of the water column most directly
impacted by the remedial operation. The production of suspended solids by the
dredge yields a resuspension release rate that controls local PCB levels in the water
column. Resuspension and settling superimposed on the flowing river result in
heterogeneous water column conditions in this area, making monitoring difficult.
Each remedia operation has its own near-field area, athough they can readily
overlap, if deployed in the same vicinity.

* Far-field area The far-field area is the region : :
well downstream of the remedial operations, gar'f'e'd area: the region well
. . ownstream of the dredging, no
beginning no less than 1 mile downstream of the | |oss than 1 mile downstream of
dredging operation. Typicaly, by this distance | the operation.
downstream, the maority of particle settling
related to dredging-related activities is expected
to have occurred. Additionally, there has been sufficient travel time that water column
conditions can be expected to be relatively homogeneous and, therefore, can be
sampled in a representative manner with a manageable level of effort. At this point,
PCBs in the water column resulting from dredging constitute the resuspension export
rate and are considered to be available to contaminate downstream regions.

1.4 Contaminantsof Concern in Addition to PCBs

Although much of the data collected for the Hudson River focuses on PCBs because
these were selected as the contaminants of concern during the RI/FS, other contaminants
(including dioxins and metals) may also be of concern in sections of the river. This
performance standard does not address these contaminants. New Y ork State is devel oping
substantive water quality certification requirements for the environmental dredging
pursuant to the federal Clean Water Act. The water column concentrations of compounds
with certification requirements will be monitored during the remediation.
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15 Remedial Design Consideration

Development of the performance standard for PCB |oss due to resuspension will be done
prior to the acquisition of the design support sampling, baseline monitoring sampling and
the remedial design. As such, some broad and basic assumptions about the remedial
design are required in order to construct the standard. The performance standard only
specifies that the design must be able to achieve the performance standard; the standard
does not dictate any other specifics of the remedia design. The equipment and
procedures selected by the design team will be constrained in no other way by this
standard.

As an example, the limits on the spread of resuspended sediments that may be afforded
by the use of silt curtains or other barriers will not be considered in the development of
the standard. The design team will determine whether these measures are required.
Technologies and procedures that may be utilized to control resuspension are described
and are based on an examination of the results from case studies and the analyses
prepared for the Hudson River FS.

1.6 Case Studies

Preparation of the Resuspension Performance Standard included a review of previous
monitoring programs associated with environmental dredging efforts. Review of
historical case studies was conducted for both PCBs and suspended solids (turbidity or
suspended solids). These studies provided a useful perspective on both the extent of
dredging-related releases and the techniques used to monitor the dredging operation.
While the Resuspension Standard was developed to be specific to the conditions of the
Hudson River, these historical studies provided useful data used to support the selected
criteria and requirements.

The PCB resuspension analysis that was completed for the Responsiveness Summary (RS)
of the Record of Decision (USEPA, 2002a) provides detailed information on specific
studies of PCB release. This work has been augmented here by the inclusion of a review
of dredging-related turbidity issues. The applicable information from the case studies is
summarized as appropriate under subsection 2.2, Supporting Analyses. A discussion of
the case studies can be found in Appendix A to the Draft Engineering Performance
Standard (provided under separate cover). Table 1-5 contains a brief summary of project
information for the case studies reviewed for this standard.
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2.0

Supporting Analyses

Supporting analyses were conducted during preparation of the Resuspension Standard to
address and resolve issues pertaining to the impact of dredging and PCB transport from
the dredge area to downstream locations. These anayses were completed to gather
information and to gain an understanding on the following issues:

What levels of turbidity or suspended solids have been observed at other
environmental dredging sites? (Subsection 2.2.1)

Does a correlation exist between suspended solids, turbidity and PCBs, so one can
be a surrogate indicator of the other? (Subsection 2.1)

What levels of PCB release have been observed at other environmental dredging
sites? (Subsection 2.2)

What are the baseline levels and variability of suspended solids and Total PCBsin
the Hudson River water column? (Subsection 2.3)

What is the upper bound baseline contaminant concentration per month or per
season in the Hudson River? (Subsection 2.3)

How will releases due to dredging be quantified relative to the ongoing releases
from the sediments? (Subsection 2.4)

How does the anticipated solids release from dredging compare to the baseline
levels? (Subsection 2.4)

By what mechanisms will dissolved PCBs be released and how does this compare
with particulate PCB levels? (Subsection 2.5)

Does the release of dissolved PCBs represent a significant impact that may occur
from dredging? (Subsection 2.5)

What would be considered a significant release (i.e., resuspension export rate)
from the dredging operation? (Subsection 2.6)

How may potential releases affect human health and ecological risks? (Subsection
2.6)

How much PCB may be released during dredging (i.e., resuspension production
and release rates)? (Subsection 2.7)

At what rate will resuspended sediment settle out of the water column?
(Subsection 2.7)
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* How far downstream will the settling of resuspended materia occur? (Subsection
2.7)

* How much material will be deposited and what is impact on the deposition areas
outside of the targeted (dredged) areas? (Subsection 2.7)

*  Where should monitoring be conducted to measure PCB mass loss from
dredging? (Subsections 2.1 and 2.6)

* How far from the dredge should water quality monitoring be conducted and what
parameters should be measured? (Subsections 2.1 and 2.7)

To address these issues, supporting analyses were completed to define a basis on which
the standard could be established. Several of these issues were addressed as part of the
analyses completed for the ROD. Other issues required further analysis. This section
briefly summarizes these analyses and the conclusions drawn. Extensive descriptions of
the analyses completed specifically for this standard can be found in the attachments to
this document (Attachments A to G).

2.1 Turbidity and Suspended Solidsat Other Sites

An evauation was conducted to gather data concerning turbidity and suspended solids
from completed dredging projects as well as current and design-phase dredging projects.
The review of the available sites is extensively documented in Appendix A (Volume 4 of
4). Dredge sites previously researched during preparation of the Hudson River FS report
and the Hudson River RS report were also included in this study. Among the issues
addressed by this evaluation are the following:

* What levels of turbidity or suspended solids have been observed at other dredging
sites?

» Doesacorrelation exist among suspended solids, turbidity, and PCBs, so that one
can be a surrogate indicator of the other?

* How far from the dredge should water quality monitoring be conducted and what
parameters should be measured?

These issues are specifically addressed in subsections 2.2.1 to 2.2.3, respectively. Table
1-5 provides a brief summary of the various sites where dredging-related turbidity or
suspended solids data were available.
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2.1.1 Reported Levelsof Turbidity and Suspended Solids

In most dredging studies, turbidity was the main | |, most dredging studies,
monitoring parameter. In several instances, data were | turbidity was the main monitoring
also collected to correlate turbidity with suspended | parameter.

solids, with varying degrees of success. As to the
absolute values of turbidity or suspended solids
reported, most studies only noted the instances where conditions exceeded the site-
specific criteria. This information is useful in that it can provide some examples of
turbidity extremes related to dredging.

In most instances, the main area of turbidity or suspended solids monitoring was
conducted in the near field, as defined previously. This is discussed further in subsection
2.2.3. In general, probe measurements or sample collection were most often performed
within 1,000 ft of the dredging operation, although data were also obtained further away.

With regard to turbidity criteria, the review of case studies indicated that typical turbidity
criteriawere established at levels between 25 and 50 nephel ometric turbidity units (NTU)
above background levels. However, athough many studies noted that turbidity
monitoring was conducted during dredging operations, no turbidity threshold was
provided in the reports, nor were data available for review. Instead, the reports concluded
that turbidity never exceeded background levels. However, useful information on
turbidity levels was obtained from some sites, as discussed below.

For New Bedford Harbor remediation in the lower harbor area, the turbidity standard was
set at 50 NTU above background levels, 300 ft from the dredge. It was indicated that the
50 NTU standard was reached infrequently and further action was not needed since this
level was not detected 600 ft from the dredge.

At the General Motors (GM) Central Foundry Division site (St. Lawrence River,
Massena, New Y ork), the turbidity threshold was set at 28 NTU. Turbidity measurements
were periodicaly taken upstream and downstream of the dredge. When the value
downstream exceeded the upstream value by 28 NTU, real-time turbidity measurements
continued until the exceedance ended. Prolonged exceedances required modifications to
the waterborne remediation activities until the problem was rectified.

During dredging at the GM Massena site, 18 of 923 turbidity samples exceeded the action
level of 28 NTU above background (ranging from 31 to 127 NTU). These exceedances
were observed at a depth of 1 ft below the water surface (except for one measurement at
9 ft). The duration of the exceedance was generally reported to be two to eight minutes,
with two exceedances that lasted for 15 minutes and 45 minutes, respectively.

Both the reported values and the near-field turbidity criteria suggest maximum turbidity
values around 25 to 50 NTU above baseline conditions. Few sites routinely reported all
of their data, making further conclusions as to turbidity levels difficult. Suspended solids
data were even more rare, and in most cases were assumed to correlate with turbidity.
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2.1.2 Correlations Among Turbidity, Suspended Solids and PCBs

Information with regard to turbidity, suspended solids and Total PCB data and associated
correlations was examined where available. Little data were available for most sites.
However, for three dredging projects, an attempt was made to correl ate collected data and
draw a conclusion. In al three instances, however, the correlations were between
turbidity and suspended solids. No correlations were reported between PCBs and either
the turbidity or suspended solids parameter.

At the GM Massena site, bench scale tests were conducted prior to dredging to develop a
relationship between suspended solids and turbidity. The following correlation was
developed for overall conditions, including elevated suspended solids results (i.e., >300
milligrams per liter [mg/L]):

Turbidity (NTU) = 7.3745+(0.611058 x SS) + (0.00094375 x SS?); r’=0.941
where: SS = the suspended solids concentration in mg/L.

Based on a regression analysis completed on the data set generated from the bench scale
tests to determine whether a relationship existed between suspended solids and turbidity
at lower concentrations (i.e., when suspended solids values are less than 60 mg/L and
turbidity values are less than 60 NTU), the foregoing equation was simplified to the
following relationship by applying a linear fit curve to the plotted data set at lower
concentrations, as indicated previously:

SS (mg/L) = [0.63 x (Turbidity)] + 6.8; r* = 0.43
where: Turbidity = the turbidity reading in NTU

Using this relationship, it was concluded that a turbidity value of 28 NTU corresponded
to a suspended solids concentration of less than 25 mg/L. It should be noted that this
relationship was the basis of the turbidity standard of 28 NTUs set for the dredging
project. It can be concluded, in essence, that GM Massena's threshold was not only to
maintain a turbidity of less than 28 NTU, but it was also to maintain a suspended solids
concentration of 25 mg/L or less.

At the Cumberland Bay remediation site (Lake Champlain, New York), a technical
specification set for the contractor was the development of a site-specific correlation
between suspended solids and turbidity. This relationship was expected to yield action
levels for the more easily measured parameter, turbidity, which in turn could be readily
correlated to suspended solids action levels during the dredging operation. To accomplish
this, the contractor performed bench scale tests prior to initiating dredging. The end result
was that a reliable suspended solids-turbidity correlation could not be determined. This
was attributed to unforeseen factors related to algae blooms and light refraction, which
caused turbidity to vary in away that precluded its direct correlation to suspended solids.
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A similar series of bench scale tests was conducted prior to dredging at the Fox River
Deposit N dredging site (Kimberly, Wisconsin). In addition to the tests correlating
turbidity with suspended solids, studies were conducted to determine sediment
resuspension and settling rates. The first steps were to submerge a 1-ft-thick aliquot of
Deposit N sediment under 5 ft of river water and introduce forced air into the system to
agitate it. Water samples were collected for turbidity and suspended solids analyses, and
sediment settling rates were observed within the system.

The results of this study produced the following relationship between turbidity and
suspended solids:

SS=-1.27 + 1.313 x Turbidity; r*=0.98
Where:

SS

suspended solidsin mg/L

Turbidity turbidity inNTU
As a result of this relationship, suspended solids were estimated in the field during
dredging based on real-time turbidity measurements.

Given the success observed for the two riverine sites, it may be possible to generate a
site-specific relationship between turbidity and suspended solids for the Hudson River
during Phase 1, or with a laboratory test prior to Phase 1.

2.1.3 Turbidity and Suspended Solids M onitoring

At the dredging projects examined, the locations of near-field monitoring generaly
included water quality monitoring stations upstream of the dredge, downstream of the
dredge and to the side of the dredge (a side-stream station). At sites where containment
such as sheet piling or turbidity barriers was deployed, monitoring stations were placed at
the af orementioned |ocations outside of the containment area. Inside the containment area
there were generally no monitors. If there were monitors, they did not have a specific
threshold level to adhere to, but instead were used to evaluate the dredge operation itself.
At sites where dredging was not contained, the monitor was located an average of 300 ft
from the dredge. Monitoring locations for several of the larger sites examined are
described below.

At the New Bedford Harbor Hot Spot dredging site, water quality monitoring stations
were situated 300 ft from the dredge. This 300-ft radial area was referred to as the
“mixing zone,” an area where environmental impacts were not directly monitored. There
were no set threshold levels within the 300-ft area surrounding the dredge, as it was
assumed that solids settling out within this radius from the dredge would not result in an
adverse impact to the harbor. However, beyond 300 ft, it was assumed that solids would
have the potential to impact downstream resources.
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Another project at New Bedford Harbor, the dredging of the lower harbor, utilized the
concept of the 300-ft mixing zone as well. For this project, a turbidity threshold of 50
NTU was set at the 300-ft distance from the dredge, as noted previoudly. In the event that
the 50 NTU threshold was exceeded at this location, additional turbidity monitoring was
required 300 ft from the location at which the exceedance was detected (i.e., 600 ft from
the dredge) to confirm the reading and assess the magnitude of the plume.

Many of the Commencement Bay dredging projects, located off the coast of Washington
State, also utilized the concept of the mixing zone. No containment was used due to the
tidally influenced waterways, however, monitoring was conducted at the limit of the
mixing zone, which was typically established 300 ft from the dredge to ensure
compliance with state and federal waterway regulations.

At the Grand Calumet River, Indiana, remediation site, monitoring is planned at locations
both upstream and downstream, 300 ft from the dredge.

During dredging operations at the GM Massena site, water quality monitoring stations
were positioned between 200 and 400 ft downstream of the sheet piling that enclosed the
remedial operations.

Much of the available data on turbidity and suspended solids monitoring is focused in the
near-field region, where turbidity measurement is the primary parameter. Monitoring
locations are typically located 300 ft from the operation, with additional monitoring
performed at greater distances on a less-frequent basis. These locations appear to have
been selected based on professional judgment. Monitoring at these locations appears to
have successfully measured the suspended solids transport from the vicinity of the
remedial operations.

2.2 PCB Releasesat Other Dredging Sites

PCB releases at other dredging sites were extensively explored as part of the RS for the
ROD (White Paper — Resuspension of PCBs During Dredging, USEPA, 2002a). As part
of this review, three sites were found to have sufficient PCB data to permit an
examination of the rate of PCB release (see Table 2-1). Since the completion of the RS,
no other sites have been found that have data to support a similar analysis. For two of
these sites, GE Hudson Falls and New Bedford Harbor Hot Spots, monitoring around the
location was sufficient to permit an estimate of the mass of PCB transported away from
the site (i.e., out of the near-field region).

This loading information was combined with information regarding the mass of PCBs
removed to provide an estimate of the fraction of PCB lost. As noted in the white paper,
the rates of loss observed for these sites (0.36% and 0.13%, respectively) are in close
agreement with the 0.13% estimate presented in the FS for the Hudson River based on a
dredging release model.
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As discussed at length in the white paper, there were specific issues on sample collection
techniques and sampling locations that compromised the data from the Fox River study in
terms of developing a flux estimate. The PCB loss estimated for this site was 2.2%. In
particular, the close proximity of the monitoring location to the dredging operation during
portions of the study (less than 0.25 mile) was a significant factor impacting the data.
These results suggest that much greater separation between source and sampling location
is needed in order to correctly represent dredging-related losses. Nonetheless, although
the magnitude of loss estimated is considered to be an overestimate, the rate of loss
estimated by the US Geological Survey (USGS) for this site was considered in the
modeling analysisin the RS, aswell as later in this document.

2.3 Hudson River Water Column Concentration Analysis

Extensive study of PCB levels in the Hudson River was conducted during the
Reassessment RI/FS; however, these analyses were focused on understanding the sources
of existing loads and concentrations within the river. For the purposes of establishing a
standard for PCB losses due to resuspension, it became necessary to develop a basis for
distinguishing between dredging-related and preexisting baseline conditions. To this end,
an anaysis of the mean and variation of monthly conditions in the Upper Hudson was
conducted using data obtained primarily through the ongoing post-construction remnant
deposits monitoring program conducted by GE under a consent decree with USEPA.
These data were also combined with flow data routinely recorded by USGS to provide
estimates of PCB loads in the Upper Hudson.

The analyses, details of which are presented in Attachment A, were primarily intended to
address the following two issues:

* What arethe baseline levels and variability of suspended solids and Total PCBsin
the Hudson River water column?

* What is the upper bound baseline contaminant concentration per month or per
season in the Hudson River?

By establishing baseline concentrations and loads as well as the inherent variability of
these parameters, it becomes possible to discern the additional contributions of PCBs
originating with the remedia operations. That is, by establishing baseline conditions,
deviations from these conditions can be identified and attributed to dredging-related
releases as appropriate.

The following section briefly summarizes Attachment A of this report. The quantitative
answers to the two issues cited above are found in the tables of the attachment and are not
repeated here.

Post-1996 data collected by GE in the ongoing weekly sampling program were used in
the baseline calculations, since they represent the most comprehensive water column
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dataset and probably best reflect the current conditions in the Hudson River. Baseline
conditions for suspended solids and Total PCB data were analyzed from this data set.

Three of GE’s monitoring stations were analyzed for these purposes:

* Rogers Island (Fort Edward)
*  Thompson Island Dam (TI Dam)
» Schuylerville

Results for both the PRW2 and the TID-West stations at TI Dam were examined
separately. The datafrom Rogers Island is considered characteristic of concentrations and
loads originating upstream of the remediation area. The TI Dam and Schuylerville
stations are representative of conditions within the remediation area and are therefore
important far-field monitoring locations. Although these data are extensive, however, the
data may not be completely representative of the river conditions because of the sampling
and analytical methods employed.

The examination was limited to the months of May through November, representing the
expected dredging season. The data were examined on a monthly basis, in recognition of
the significant month-to-month variation in conditions documented in the Reassessment
RI/FS (refer to Appendix D1 of the FS). The analysis included the statistical
characterization of each month for each station, establishing a basis for estimation of the
mean and the variance of the population as a whole. Correlations with flow were
examined as well and applied when significant and useful. Minor correlations with flow
were ignored if the magnitude of the change in concentration or load was small.

Using these statistics, the following values were established for each month and station
for both PCBs and suspended solids:

» Thearithmetic average for a particular month

«  The 95"%ile upper confidence limit (95% UCL) on the average value for the
month

Data for adjacent months were combined when no significant difference was found
between means and seasonal conditions were deemed similar (e.g., May and June,
October and November). The formula applied to estimate these factors was dependent on
the underlying distribution of the data (i.e.,, normal, lognormal, or non-parametric).
Attachment A, Table 2, of this document contains a summary of these results.

June yielded the maximum concentrations in suspended solids at all stations; maximum
PCB concentrations were observed in both May and June; and maximum upper
confidence limits for suspended solids also occurred exclusively in June. Maximum
upper confidence limits for PCBs proved to be less systematic.
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The baseline concentrations and loads presented in Attachment A can be used as a basis
to evaluate dredging resuspension during the remedial operation. At a minimum, daily
Total and Tri+ PCB measurements will be obtained at the far-field stations. These results
will be compared to the baseline values to determine whether the dredging-related
releases are in excess of the load-based criteria. Similarly, suspended solids will also be
used to identify dredging-related releases. In this instance, continuous or multiple daily
measurements will be used to estimate the net suspended solids increase at the far-field
stations. Net suspended solids increases above baseline will be considered indicative of
dredging-related rel eases. See subsection 4.1 for implementation details.

Water column concentrations may on occasion be elevated above the upper confidence
limits due to baseline processes, but it is unlikely that the concentrations will be elevated
above these levels for sustained periods of time without an obvious cause (such as a flood
event).

Each far-field station specified in the standard will be monitored during the baseline
monitoring program. These baseline data will be used to revise the estimates of the
averages and 95% UCLs at all stations and will form the basis for identifying dredging-
related releases in Phase 1.

24 Resuspension Sensitivity Analysis

During the dredging operation, adequate monitoring will be essential to demonstrate that
the resuspension criteria are adhered to and to verify that minimal downstream transport
of PCBs occurs. An analysis was conducted to examine the impacts of plausible dredging
releases relative to the estimated monthly baseline concentrations. Ultimately, this
analysis was needed to address portions of the following issues:

* How will releases due to dredging be quantified relative to the ongoing releases
from the sediments?

* How does the anticipated solids release from dredging compare to the baseline
levels?

Two analyses are summarized in this section that
have a direct bearing on this analysis. In Attachment | Baseline concentrations and

A, baseline concentrations and variances were \éﬂgﬁ:irgffgigﬂgﬁ%ﬁ; two
examined for two of the main far.-field monitoring stations that established an 9
stations, the TI Dam and SChuyler'Vllle. This ana'yS|S average monthly concentration
established an average monthly concentration and an | and an upper bound on the
upper bound on monthly mean concentrations. These | monthly mean concentration.
data were then used in an analysis to estimate

monthly loads for PCBs. A second important piece of information with respect to the
estimated fractions of PCB mass that may be exported during dredging may be found in
subsection 2.2. Values in case studies listed in Table 2-1 correspond to 0.13%, 0.36%,
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and 2.2% of the PCB mass removed. These values can be tranglated into an absolute mass
export rate for the Upper Hudson remediation, as follows:

= _ Moy L 1,000g
dredge Syrext E?XSCJ)-:ir::)ys 1 4dh7:y dredge ]kg
where: Faredge = dredging resuspension export rate (or flux) in g/hr
Muy = mass of PCBs in the sediments of the Upper

Hudson to be removed by dredging (69,800 kg or
150,000 Ibs) in kg

5yrs = period of remediation (half year production in first
and last dredging seasons with four full-production-
rate yearsin between)?

7molyr = dredging season per year

30 days/mo = days per month

14 hr/day = expected mean dredging period per day

L dredge = dredging resuspension export rate as a fraction of

removal (unitless)

By this formula, the three percentages given above (0.13%, 0.36%, and 2.2%) trandate to
PCB export rates of 6, 17, and 104 grams per hour (g/hour) of dredge operation,
respectively. These values are comparable in magnitude to the nominal baseline daily
flux of PCBs during the dredging season, generally ranging from 20 to 80 g/hr.® Thus the
lower end of the possible export rates will be difficult to observe relative to the
magni